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Abstract 
Information and communication technology brings not only new possibilities in human life, but also a new approach 
to education. Nowadays, it is important for us to make management of information and communication technologies to a higher 
level in comparison with the past. New computer systems offer new educational resources. One of the preferred forms of study is 
remote education supported by e-learning. Creating online courses and distance learning leadership, however, is challenging. 
This paper deals with the quality of distance learning and focus on knowledge gained in distance and blended education 
of informatics. The author describes the results of practical training using the LMS. He presents and compares the results 
of students in full-time and distance study of Applied Informatics. The research was conducted using a questionnaire method and 
a pedagogical experiment. 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Distance and combined education managed by information and communication technology is a modern form 
of education. There is not many analysis for distance education, knowledge or evaluation. One of the parameters 
of evaluation is a success/fail ratio among internal, distance and combined form of education (Englebrecht, 2003). 
Department of Computer Science, University of Ostrava provides accredited studies in all mentioned forms. 
Requirements for students in all forms are equal and therefore we can compare these results.  
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Department of Computer Science and the University of Ostrava introduced distance learning teaching using e-
learning methods in the academic year 1998/99, and in bachelor study program Applied Informatics. The main goal 
was to offer the opportunity to study hearing impaired candidates. The interest in this form of study soon showed 
also students without disability. Currently in the first year of undergraduate study received around a hundred 
students combined and distance forms. Department of Computer Science offers distance e-learning in the master 
study.  
2. Comparison of students’ success  
The most important problem lies in abilities of students to manage their studies. Part of students is unable to plan 
well-proportioned schedule for learning. They often start to learn at the end of semester before course exam. They 
are requested to finish successfully several courses and that why they don’t have enough time to complete all course 
requirements and often they fail in the whole study. The role of tutor is very important since the tutor has to activate 
students and to work well-proportioned during the semester (Lanzilotti & Ardito 2006). 
Even the tutors are very active in communication with students the students success in courses is low. Partial 
improvement has been reached by update of study materials (texts) and methodology of learning. First semester of 
a study is the most problematic period of studies. Following tables shows comparison of results of students 
in combined and distance education with internal studies (every day presence). The first table shows the results in 
the first semester of study. In this period are results are worst for distance students. There are many such students 
that interrupt their studies on this period. One of the reasons is bad information and incorrect idea about the distance 
learning (Prucha 1995). 
Part of students has improper feeling that distance education is less demanding than internal study. Then they are 
surprised that they have to complete several exercises or corresponding tasks during semester. Part of them even 
doesn’t start to learn. Another part doesn’t finish unsuccessfully the whole studies but they start to study late and 
they are unable to produce all the required tasks. They cannot to continue studies. Therefore it is important to 
prepare solid way of learning management and to hold communication between student and tutor. 
 
Table 1. The ration of success in first semester courses (2009/2010) 
1.semestr Distance students Full-time students 
Computer architecture 43% 70% 
Introduction to operating systems  37% 56% 
Algorithms and data structures I. 37% 65% 
 
The second table compares the success in third year of study. The success in third year is almost equal for 
internal students and distance students. 
 
Table 2. The success ratio in third year (semester 5,6 - 2009/20010) 
Semester 5, 6 Distance students Full-time students 
Computer networks 83% 71% 
Programming in C++ 81% 83% 
Programming in C 93% 89% 
 
If we compare average results of internal and distance students, we can even see that distance students are more 
successful. The examinations in this period also show that distance students have deeper and quality knowledge. 
Reasons of this comparison are varied; the first reason is that these students are already employed in information and 
communication branch. The second reason is that distance students subscribed for an examination are better 
prepared for it. This reason arises from the distance students age, which is average 27 years. Internal students try to 
complete the examinations with less effort. The results of all students including unsuccessful students are 
opposite (Fojtik 2006).   
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The next graph shows comparison successful completion of selected courses in internal, combined and distance 
students. Courses in semester 1: Algorithms and data structures 1, Computer architecture, Introduction to operating 
systems. Courses in semester 2: Algorithms and data structures 2, Operating systems 1. Courses in semester 3: 
Logical basis of artificial intelligence 1, Introduction to databases. Courses in semester 4: Computer networks 1, 
Relational databases. Courses in semester 5: Computer networks 2, Programming in C, Introduction to statistics. 
Courses in semester 6: Data analysis, Programming in C++. 
 
 
 
Fig. 1. Comparison in success ratio of selected courses in academic year 2009/2010 
We can infer from the table that during the studies the ratio differs. In the beginning there are more successful 
internal students, but in higher years the ratio tends to be equal. 
The next graph shows the percentage of students in course Computer Architecture and Fundamental of Operating 
Systems, which is in the first semester. The average of successful students in distance learning is 49% and in full-
time study is almost 70%. 
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Fig. 2. Successful students in semester 1 
The table contains the number of students in the courses in different academics years.  
 
Table 3. Number of students in course Computer Architecture and Fundamentals of Operating Systems  
 
Computer Architecture and Fundamentals of 
Operating Systems 
2010/2011 2011/2012 2012/2013 2013/2014 
Full-time study number of students 186 160 130 119 
Distance study number of students 115 78 71 55 
 
The next graph shows the percentage of students in course Programming in C++, which is in the sixth semester. 
The average of successful students in distance learning is 69% and in full-time study is almost 81%. 
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Fig. 3. Successful students in semester 6 
The following table illustrates the comparison of internal and distance students in the study average during study 
years. Although distance students are worse in first years, at the begging they straighten the loss if we count with 
successful students. It can be inferred that distance students attain better grades than internal students. It follows 
from their higher responsibility and motivation for studies. Although the results of successful students are better, the 
results of all the students including unsuccessful students are bad. It follows from big group of students that even 
doesn’t take examination at all (McPhee, Marks & Duffy, 2012). 
 
Table 4. The comparison of results internal and distance students  
Computer Architecture and Fundamentals of Operating 
Systems (Semester 1) 
2010/11 2011/2012 2012/2013 2013/2014 
Full-time study Average results 
2,39 2,38 2,40 2,13 
Statistical scatter 0,59 0,52 0,64 0,68 
Distance study Average results 
2,39 2,10 2,43 2,37 
Statistical scatter 0,78 0,62 1,14 1,24 
Programming in C++ (Semester 6) 2009/10 2010/2011 2011/2012 2013/2014 
Full-time study Average results 
1,79 2,12 2,36 2,08 
Statistical scatter 0,50 0,86 0,41 0,48 
Distance study Average results 
2,18 1,86 1,80 1,91 
Statistical scatter 0,77 0,48 0,62 0,58 
 
Next table shows the number of examination attempts in selected courses. From the results there are these 
conclusions. There are big percentages of distance students that even do not try to pass exam. It also shows that first 
years are more complicated for distance students. 
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Table 5. The comparison of results internal and distance students  
   Number attempts Average no. of attempts 
Semester Course Form none 1 2 Successful All 
1 Electronic computer components 
Full-time 6% 62% 32% 1,79 1,26 
Distance 42% 35% 23% 1,81 0,81 
3 Logical basis of AI Full-time 13% 75% 11% 1,13 0,98 
Distance 23% 56% 21% 1,48 1,02 
5 English for CS Full-time 10% 83% 7% 1,12 0,97 
Distance 15% 85% 0% 1,00 0,85 
 
3. Conclusion 
Distance education is very likely the fastest growing area of education. This brings new benefits but also 
difficulties for students. From the results of comparison we can say that distance education is comparable to internal 
in the quality of knowledge of successful students. We should give attention to first study year that is most 
problematic for distance students. It requires providing students with attention, communication and good study 
materials. 
Despite the obvious advantages of distance learning and part-time education, there are still significant problems 
and obstacles to increasing the quality of teaching. The first task, which has so far managed to improve only very 
slowly, is to increase the percentage of successful students, especially in the beginning of the study. The task of the 
educational institution the student is thoroughly familiar with the system of education and its pitfalls. The second 
task is more fully observe the expansion of teacher education on the methodology of distance learning and part-time 
teaching and e-learning. 
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